Résumé. 2014 On soumet une mince (~ 10 03BCm) texture Abstract 2014 A thin (~ 10 03BCm) focal conic texture of DOBAMBC in its Sm C* phase is submitted to an AC electric field. Above a field threshold, a DC plug flow of the texture normal to the layers is observed. It always originates from the focus of the ellipses towards their centre and extends to the entire focal domain. At higher field, the associated viscous shear unwinds the helical texture. The flow threshold is explained by the build up at the focus of a DC electric pressure, from the action of the AC field on AC space charges, generated by conductivity anisotropy.
Physics Abstracts
46.60 - 61.30 Smectic C* liquid crystals are lamellar fluid systems, made of chiral organic rod like molecules, tilted in the lamellae [1] . Their lack of inversion symmetry allows for a macroscopic electric polarization P to build up. Because of the chirality, the smectic layers are twisted relative to each other, so that the C* phase is heli ferroelectric. Much work has been done [2] using DC electric field to unwind the helix and to demonstrate the existence of P. At extremely low frequencies, comparable to an inverse time of defect propagation through the sample, an AC field can also couple with P, unwinding the helical texture as a DC field. For higher frequencies, on the other hand, the AC field can not couple with P, although helix unwinding above a given threshold has indeed been reported [3] . The mechanism of this AC unwinding is not yet understood. Most of these experiments have been performed on uniformly aligned C* texture, which nevertheless always contains some defects in the shape of focal conics [4] [6] . This indicates that the surface anchoring must be polar [7] . The observed steady motion of the stripes above Vth is definitely a real hydrodynamic flow of the helical texture since we have observed that some dust particles, trapped in the bulk were moving with the same velocity v. The direction of v is always the same for a given part of the sample, although in a few cases we see two antagonistic superimposed flows. This uniform flow must therefore be a plug flow of the C* bulk texture. The sources for these flows are located in all cases at the focus C of the elliptical focal conic parallel to the plates (Fig. 1 ). These focal points appear to emit periodically new stripes, i.e., to emit Sm C* layers. The direction of v is always from the focus C towards the centre of the ellipse T 1. The emission of new stripes is exactly compensated by the absorption of stripes moving along the hyperbola T2 which points towards the focus. From above the plates it seems that the end of the hyperbola close to the focus acts as a directive electric pump towards the centre of the ellipse (Fig. 1 b) . Inside a given elliptical focal conic, this flow extends far away from the focus of the ellipse. More figure 2 shows that Vth is frequency independent, from f -0 to f = fR ~ 700 Hz, above which it increases linearly. A measurement of the resistance R and capacitance C of our sample at the same temperature gives (2 ~cRC) -1 ~ 800 Hz comparable to fR which must then be considered as the dielectric relaxation frequency of our material. We conclude that AC space charges must play a role in the threshold mechanism. The layer emission from the focus of the ellipses can be visualized as a local DC mechanical breakdown of the focal conic texture under the action of the AC field acting on some AC space charges. To explain this breakdown, we propose the following mechanism :
Electrical conductivity (1 is known to be anisotropic in smectic materials [8] , being larger parallel to the layers than across the layers. In the focal conic texture of figure la, the linear increase of E2 ~ versus f, as found experimentally (Fig. 2) .
We have measured (Fig. 3) In conclusion, we have observed an induced DC plug flow in a focal conic texture of a Sm C* liquid crystal under the action of a low frequency AC field. Because of conductivity anisotropy, space charges accumulate close to the focus of the focal conics, 7B, from the local conical arrangement of Sm C* layers. This results in an electrical internal pressure in the core of the focal conic, close to the focus. Above a field threshold, this core explodes, emitting new Sm C* layers from the centre in all ellipses, and absorbing layers from the hyperbola. This pumping action pushes the Sm C* texture in a plug like DC flow, towards the centre of the focal conic. The viscous shear associated to this flow is the mechanism which unwinds the helix at large field. The large mobility of smectic layers indicates that, close to the plates, the Sm C* material must be nematic-like. As neither breakdown nor flow is observed in the Sm A phase, the lack of smectic ordering close to the plate must be characteristic of the Sm C* phase. These flow and the associated viscous shear on the layers explain also probably the regular cross patterns of dechiralization lines recently reported [10] in Sm C* material submitted to AC electric fields.
